Missed lung lesions are one of the most frequent causes of malpractice issues, caused by several reasons; among them suboptimal radiography. When radiographers interpret acquired images of a patient, an acceptance or rejection must be decided. When a retake is required, radiographers need to know how to improve the image quality. Improvements in image quality properties as contrast, sharpness and noise often lead to improved perception, which in turn should enable more information to the observer and also allow computer-assisted detection (CAD) to be more successful.
Introduction
Numerous attempts of radiation protection is inserted all across the globe since the inception of xradiation for medical purpose. 1 The highest radiation exposure to human beings from ionizing radiation comes from medical exposure. 2 Further, the application of radiation in medicine has been increasing exponentially and the radiation going unmonitored with no standard Radiation Protection Act in Nepal; it has become a demanding task to ensure the radiation safety of radiation professionals and patients.
Moreover, there is no exact report in Nepal regarding the victims of
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It is pleasing to notice the incomparable mission of International Atomic Energy Agency (IAEA) and
International Commission on Radiation Protection (ICRP) to educate radiation workers, medical professionals, patients as well as public. Clinical professionals are competent in estimating clinical benefits to an individual patient from a radiological procedure. 3 However, it is highly important to undertake the associated radiation risk. The radiation protection principles, as laid down by ICRP are justification and optimization. 4 Justification requires that the benefit for the patient always outweigh the adjunct risk and the net benefit should be positive. Justification comes under the domain of referring physicians. On basis of papers that has been published so far, 20-40% of CT scans could be avoided if clinical decision guidelines were followed, although some studies provide still bigger data. 5 Again, the magnitude of inappropriate radiological examinations in Nepal is missing. About 3.6 billions diagnostic radiological examinations are performed globally, every year, and if we take an average of 30%, it amounts to 1.08 billion examinations per year. Such a huge figure demands international attention and action. 6 Meanwhile, we aim to bring a snapshot of the status of radiation practice and the level of awareness of radiation protection among clinicians through a questionnaire survey.
Methods
A cross-sectional hospital-based study was carried out in three hospitals, namely Chitwan Medical College (CMC), College of Medical Sciences (CMS) and BP Koirala Memorial Cancer Hospital (BPKMCH).
The study was conducted from June to August 2015 in Bharatpur sub-metropolitan city of Chitwan, Nepal. All the clinicians willing to participate were included whereas those uninterested ones were excluded. Random sampling technique was adopted to select the respondents from each three hospitals. Self-administered semi-structured questionnaire survey was designed after reviewing a number of literatures related to this study. The survey was divided into three sections, viz. sociodemographic characteristics (age, gender, academic qualification, specialization, work experience and attendance of training course on radiation protection), current practice of radio-diagnosis and knowledge regarding radiation protection. There were 20 questions, 10 covering practical aspects of radiological examinations and another 10 determining the level of knowledge regarding radiation protection. After informed consent of the respondents was obtained by clarifying the objectives, the questionnaire was administered to the clinicians. They were also assured that the questionnaire will be kept strictly confidential, and the exercise is wholly voluntary and the individuals are free to discontinue at any point of time of data collection. Participants were handed out the hardcopy survey by the author herself and are requested to complete within twenty minutes. Each correct answer was assigned 1 score and there was no negative markings for wrong answers.
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Ethical consideration
The ethical approval was obtained from Institutional Review Board (IRB) of CMC. The admini-strative approval was obtained from the concerned authority of both CMS and BPKMCH as well.
Data analysis
Data; mean score of knowledge and the practice of respondents from three hospitals; were analyzed by SPSS version 20, Chicago, USA. Terms were descriptive statistics. Analysis of variance test analyzed the mean difference in the knowledge and practice score of three hospitals, and p-value <0.05 were considered statistically significant. Correlation between knowledge and practice were calculated, and subjected to test at 5% level of significance.
Results
The findings of the study are presented into three parts. They are socio-demographic characteristics of respondents, current practice of respondents and knowledge regarding radiation protection of the respondents. In this study, there were 60 participants (44 male and 16 female) with mean age 32.30±6.40 years, maximum 52 and minimum 24. There were 24 participants from CMC and 18 from both CMS and BPKMCH. There were 30 (50%) respondents in ≤30 year age group, 24 in (31-40) years followed by 6 in >40 years age group. The maximum number of participants was from Bachelor of 
Current practice of radio-diagnosis
It was resulted that 19 were referred on requirement of radiation dose; six on the basis of impact on treatment, three on the basis of diagnostic advantage followed by 32 referrals according to the wish of the patient. It was identified that 32(53%) were unaware of referral practice or they neglect the referral guidelines. Most of the clinicians opted to work in CT scan (60%), Ultrasonography (USG) (58%) and Radiography (56%), followed by Magnetic Resonance Imaging (MRI) at 20%. Few preferred Fluoroscopy (10%), Mammography (8%) and Dental Radiography (2%). Radiography, CT scan and Mammography utilize ionizing radiation whereas MRI uses radio waves and USG works with sound waves. Surprisingly, 10% and 5% of the participants had misconception that MRI and USG are safe during pregnancy period.
This depicted that they lack knowledge of application of non-ionizing radiation in MRI and USG. 33% of the clinicians referred cases just to satisfy patients whereas 67% stated that they had referred for radiological investigations not to fulfill the desire of the patients. Knowledge regarding radiation
To our best surprise, 8% of the participants had misperception regarding the hazardous effects of radiation usage in MRI. 88% of the respondents clearly marked that fetus as the most radiosensitive age group. Similarly, again, there were 88%, who correctly resolved the most radiosensitive period of pregnancy as first trimester. Intestine with the most rapidly proliferating cells are the most radiosensitive organ identified by only 2%. Majority of the individuals misinterpreted intestine with
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https://journals.hioa.no/index.php/radopen/index gonads (50%) and thyroid (43%). Fewer people also replied with skin (5%). The so-called 'ten day rule' of menstruation period, means ten days from the 1 st to the 10 th day of menstruation. Only 28% had clear idea about this rule, whereas other 72% were blind to it. The knowledge about radiation measurement was assessed by asking the dose equivalence of number of chest radiographs for the dose of one CT chest. Only 5% became able to give correct answer with 400 chest x-rays. Other 95% could not materialize on this topic. It was pleasing to notice that 90% of the participants had quite good knowledge that radiation has both genetic and carcinogenic effects. Nonetheless, it was quite disappointing to note that 32% had misconception that x-ray room emits x-radiation after x-ray examination. Further, the knowledge on radiation level of different modalities was monitored. Only 27% could properly arrange CT scan, fluoroscopy, mammography and general radiography in ascending order, on basis of radiation dose emitted by them. It was imperative that 73% had poor knowledge regarding radiation dose imparted by these modalities. Table 4 shows the mean knowledge score was found being 6.25 with the standard deviation of 1.49 (6.25±1.49 S.D). The maximum score is ten and the minimum score is three out of 12. Similarly, the mean practice score obtained by the respondent was 5.45 with the standard deviation of 1.67 (5.45±1.67 S.D). The maximum score is 9; and the minimum score is 2 out of 9. Table 5 shows the mean difference in knowledge score in three hospitals is statistically non-significant (p>0.05) i.e. the knowledge level of physicians in all three hospitals is similar.
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https://journals.hioa.no/index.php/radopen/index Table 6 shows the pair wise comparisons of different hospital and it revealed that there is no significant difference in knowledge scores in each pair (p>0.05). Table 7 shows the mean difference in the practice score of three different hospitals undertaken by using ANOVA in SPSS. The mean difference in three different hospitals is found statistically significant (p<0.05) i.e. among three hospitals, there is one or more combination where one hospital is superior in practice score. 
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https://journals.hioa.no/index.php/radopen/index Table 8 shows the pair wise comparisons between two different hospitals. It revealed that the mean difference in practice scores of CMS and BPKMCH is significant (p<0.05) i.e. the practice in BPKMCH is superior to that in CMS. Table 9 : Correlation between knowledge and practice Table 9 shows the correlation between mean knowledge score and practice score of the respondents.
Karl Pearson's Correlation Coefficient (r=0.396) revealed that there is weak positive correlation between knowledge and practice but was found statistically significant at 0.05 level (p=0.002).
Discussion
This was the ever first prospective multihospital survey, in Nepal, among referring physicians that assessed the knowledge and current practice regarding radiation protection. The study comprised of their understanding about radiological examinations, radiation doses, radio-sensitivity, and exposure during pregnancy and their current practice of referral practice. The mean knowledge score was only 52% and the mean current practice was 61%. The difference in the mean score of knowledge and practice might have resulted due to clinician's habituation with the practice. However, they have not updated their knowledge regarding radiation protection. It is clear that majority of patients (53%) were referred according to their will. Clinicians did not undertake the radiation dose delivered to the patient; in addition they were also less conscious about the importance of radiological investigation for proper treatment and management strategies. One-third of the referrals were accounted to satisfy the patient, which contradicted 53% referrals of patient's own will. This signifies that clinicians really do not care whether they are satisfied or not. Haphazard and unjustified radiological examination not only irradiates patients with unnecessary dose but it also produces huge financial burden to the families of the patients. This study further showed that clinicians have not updated themselves on advancement in imaging modalities. Magnetic Resonance Cholangio-Pancreaticography (MRCP) was preferred by 28%
clinicians; among patients with USG suspected common bile duct (CBD) calculus. As CBD calculus is radiolucent in nature due to its high cholesterol content, it is not preferred modality for USG suspected CBD calculus. ERCP, preferred by 37%, although is a standard investigation to diagnose CBD calculus is not yet a good option as ERCP is an invasive method.
MRCP preferred by only 28% of clinicians is a non-invasive method and do not use ionizing radiation as well. Accordingly, MRCP is the best preferred modality for USG suspected CBD calculus. https://journals.hioa.no/index.php/radopen/index consequences to human health. Similarly, 32% believed that objects in the x-ray room emit X-radiation after termination of X-ray exposure. This study also revealed that clinicians are also not aware about radio sensitivity and its hazard towards organs. The intestine with the most rapidly proliferating cells, is the most radiosensitive organ but was identified correctly by only 2% (n=1) respondent among 60 respondents. Most of the respondents had misconception that gonads and thyroid are most radiosensitive organs. Half of the respondents i.e. 50% (n=30) gave their response as gonads while 43%
(n=26) the thyroid. Most often in informal talks or jokes cracked among clinicians' mostly associate radiation and sterility. It may be that people are more attentive towards the social understanding, which is sterility in our context. Thus, this might be the reason of half of the respondents to give their response as gonads. However, it is demonstrated that the clinicians are not aware about the ten days rule. Only 28% could answer it correctly. It means the majority of respondents would refer the female patients for the radiological investigations associated with ionizing radiation without asking their last menstrual period. This referral pattern not only degrades the present health status of the fertile population of the country due to primary effect of radiation, but also may lame our future generation because of genetic effects. Thus, this paper has elucidated the need to inform referring clinicians about the rapidly advancing field of imaging through workshops and Continuing Medical Education (CME) programs. .
Again, the international societies should take better care for the security of physicians and patients till the establishment of radiation act in Nepal. We recommend organizing workshops and training programs regarding radiation protection targeting medical doctors from national and international authorities.
The referral guidelines for imaging are illustrated by European Commission (EC).
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In order to increase the awareness of clinicians about the radiation protection and radiological imaging methods, this subject should be included during both undergraduate and graduate level in medical schools. Awareness by means of education is the most important factor for proper justification of radiological examinations. It is necessary to introduce standard referral guidelines to reduce the patient's dose in medical exposures. The presence of the easily visible documents within the working offices of the physicians, emphasizing the content of the ionizing radiation over the course of radiological imaging procedures, may be a practical solution when ordering radiological studies. To update clinicians with appropriate knowledge and practice, Continuing Medical Education (CME) programs and workshops should be conducted at governmental or institutional level. Furthermore, National Radiation Protection Act is an urgent need in Nepal.
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Conclusion
A study carried out among practicing clinicians of different hospitals on awareness regarding radiation protection revealed that the mean knowledge score was only 52% and the mean current practice was 61%. There is no significant (p>0.05) difference in knowledge of clinicians practicing in different hospitals. However, the mean difference in practice scores of different hospitals is significant (p<0.05)
i.e. hospitals with large volumes of radiological investigation (in our context, a specialized cancer hospital) had better practice as compared to other hospitals. We found that knowledge of clinicians on the awareness of the hazardous of imaging modalities due to radiation safety and its biological effects is lacking. This leads to unnecessary exposure and potentially perilous consequences. Although practice is better in comparison to knowledge, this result might have been due to the clinician's habituation with the practice. However, they have not updated their knowledge regarding radiation protection.
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